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Ova	one	test

As	a	library,	NLM	provides	access	to	scientific	literature.	Inclusion	in	an	NLM	database	does	not	imply	endorsement	of,	or	agreement	with,	the	contents	by	NLM	or	the	National	Institutes	of	Health.	Learn	more:	PMC	Disclaimer	|	PMC	Copyright	Notice	Epithelial	ovarian	cancer	accounts	for	more	than	90%	of	ovarian	tumours	and	continues	as	a
leading	cause	of	death	from	gynaecological	malignancies.	It	is	often	difficult	to	differentiate	a	benign	ovarian	mass	from	malignant	ones.	Invasive	histopathological	biopsy	is	used	as	the	gold	standard	diagnostic	tool	to	diagnose	cancer	in	patients	with	ovarian	mass.	A	wide	spectrum	of	Biomarkers	were	tried	in	various	studies	to	develop	a	non	invasive
diagnostic	tool,	out	of	which	HE4	and	CA	125	remain	the	only	clinically	useful	biomarker.	Consequently	various	Biomarker	based	algorithms	i.e.	Risk	of	Malignancy	Index,	risk	of	ovarian	cancer	algorithm,	OVA1,	risk	of	malignancy	algorithm	were	generated	that	have	been	developed	to	assess	the	risk	of	a	mass	being	malignant.	These	algorithms	help
in	timely	triage	of	patients.	Recently	in	2016	FDA	cleared	Ova1	test	(OVERA)	with	CA	125-II,	HE4,	apolipoprotein	A-1,	FSH,	and	transferring	(Sensitivity	91%	and	Specificity	69%)	as	a	referral	or	Triage	test	in	patients	presenting	with	ovarian	mass.	Combination	of	protein	and	circulating	Micro	RNA	analysis	in	blood,	could	provide	a	comprehensive
screening	and	diagnostic	panel,	in	management	of	patients	presenting	with	ovarian	mass	in	one	clinical	setting.	Keywords:	Epithelial	ovarian	cancer,	Biomarkers,	Biomarker	based	algorithms,	Circulating	Micro	RNA	Ovarian	cancer	(Epithelial	cell	tumours,	Stromal	tumours,	Germ	cell	tumours	etc.)	accounts	for	approximately	4%	of	all	cancers	among
women	around	the	world	having	highest	death	rate	of	all	gynaecological	malignancies.	Unfortunately	almost	85	percent	of	women	with	the	common	epithelial	ovarian	cancer	are	not	diagnosed	in	early	stage	due	to	lack	of	symptoms	and	its	location	deep	inside	the	pelvis,	that	together	accounts	for	its	higher	mortality	rate.	If	diagnosis	would	be	possible
in	the	initial	stage,	when	cancer	is	limited	to	the	ovaries,	up	to	90%	of	the	ovarian	cancers	can	be	treated	successfully	[1].	The	Current	approach	to	women	with	Ovarian	mass	is	based	on	laparoscopy	or	laparotomy,	pelvic	examination,	trans-vaginal	ultrasonography,	in	asymptomatic	women	to	establish	a	diagnosis	of	ovarian	cancer	preoperatively	[2].
It	is	often	difficult	to	differentiate	a	benign	ovarian	mass	from	malignant	ones.	Invasive	histopathological	biopsy	can	only	discriminate	a	malignant	ovarian	mass	from	a	benign,	that	is	used	as	the	gold	standard	diagnostic	tool	in	patients	with	ovarian	mass	[3].	Translational	research	advancements	mostly	aim	to	detect	ovarian	cancer	preoperatively	by
detecting	biomarkers	in	body	fluid	i.e.	serum	or	urine.	Till	date,	no	single	biomarker	displays	high	sensitivity	and	specificity	to	detect	early	Ovarian	Cancer	and	the	implementation	of	a	panel	of	biomarkers	is	not	yet	feasible	in	clinical	practice	[4].	In	the	present	review,	an	overview	of	the	development	of	biomarker	research	will	be	highlighted	starting
from	the	use	of	single	biomarker	to	integration	of	biomarkers	to	develop	a	panel	and	currently	the	trend	of	biomarker-based	algorithms.	Many	cytokines,	acute	phase	reactants,	growth	factors,	proteases,	hormones	and	coagulation	factors	were	explored	as	non	invasive	biomarkers	to	investigate	a	case	of	Ovarian	cancer	[5,	6].	Currently	CA	125	and
Human	Epididymis	protein	4	(HE4)	are	the	only	two	markers	that	have	been	approved	by	the	FDA	for	monitoring	treatment	and	detecting	disease	recurrence	[7].	CA	125	a	glycoprotein	produced	by	coelomic	epithelium,	is	routinely	used	as	a	proteomic	marker	for	the	papillary	serous	adenocarcinoma	of	ovary.	It	has	a	poor	diagnostic	specificity,	as	its
level	is	also	increased	in	non	malignant	conditions	like	Cirrhosis	of	liver,	endometriosis,	Interstitial	lung	disease,	TB	abdomen	as	well	as	in	benign	or	malignant	diseases	affecting	pleura,	pericardium	and	peritoneum,	that	derive	from	coelomic	epithelium.	Few	non-ovarian	malignancies	including	cervix,	breast,	colon,	pancreatic,	lung,	gastric	and	liver
cancers	also	documented	raised	levels	of	CA	125	[8,	9].	Inflammatory	conditions	like	rheumatoid	arthritis,	scleroderma,	lupus	and	Sjogren’s	syndrome	also	registered	elevated	levels	of	it.	CA	125	also	has	poor	sensitivity	in	premenopausal	women	presenting	with	ovarian	mass,	being	elevated	in	only	50%	of	ovarian	cancer	patients	in	stage-1,	rendering
itself	rather	a	useful	prognostic	marker	in	ovarian	cancer	[10].	Human	Epididymis	secretory	protein	4	(HE4)	is	a	member	of	the	Whey	acidic	protein	gene	family	expressed	in	normal	tissues	of	the	reproductive	and	respiratory	tract.	It	is	among	the	most	frequently	up-regulated	genes	in	epithelial	ovarian	carcinomas	based	on	gene	expression	profiles
[11].	A	single	peptide	and	two	whey	acidic	protein	(WAP)	domains	containing	a	“four	disulfide	core”	with	eight	cysteine	residues	constitute	its	secretory	form	which	is	approximately	of	25	kDa.	Among	the	series	of	studies	conducted	in	ovarian	cancer,	HE4	has	emerged	as	the	most	promising	new	biomarkers.	Case	control	studies	comparing	the
diagnostic	accuracy	of	HE4	with	clinically	routinely	used	marker	CA	125,	have	demonstrated	that	HE4	is	more	useful	in	the	differential	diagnosis	of	ovarian	masses	[12,	13].	However	these	biomarkers	individually	lack	high	sensitivity	and	specificity	to	meet	the	clinical	standards.	Hence	focus	has	shifted	to	use	panel	of	biomarkers	with	better
sensitivity	and	specificity.	Recent	studies	used	a	combination	of	CA	125,	HE4	and	menopausal	status	to	predict	the	presence	of	a	malignant	ovarian	tumour	[14].	When	CA	125	was	combined	with	HE4,	the	prediction	rate	was	higher,	showing	a	sensitivity	for	detecting	malignant	disease	of	76.4%	at	a	specificity	of	95%	[15].	Moore	and	colleagues
investigated	9	novel	biomarkers	alone	and	in	different	combinations	in	patients	with	ovarian	cancer.	The	combination	of	HE4	and	CA	125	resulted	in	highest	sensitivity	and	concluded	that	combination	of	markers	may	be	useful	in	the	triage	of	women	with	ovarian	mass	to	appropriate	centre	of	care	[16].	Macuks	et	al.	[17]	in	their	study	at	Latvian
Oncology	Centre,	Riga,	Latvia	concluded	that	Apolipoprotein	A1	in	combination	with	CA	125	could	improve	ovarian	cancer	detection.	Simmons	AR	analyzed	4-marker	panel	comprising	CA	125,	HE4,	MMP-7,	and	CA72-4	and	reported	that	multiplex	panel	is	suitable	for	the	early	detection	of	ovarian	cancer	and	longitudinal	algorithm	could	be	developed,
as	the	individual	markers	have	their	own	baseline.	Encouraging	findings	from	these	studies	revealed	that	biomarkers	can	also	distinguish	benign	from	malignant	ovarian	mass.	Consequently	the	development	of	Biomarker	based	algorithm	started	(Fig.	1)	that	have	been	developed	combining	the	age,	imaging	findings	and	biomarker	into	a	single	value
to	assess	the	risk	of	a	mass	being	malignant	[18].	Development	in	the	field	of	biomarkers	in	ovarian	cancer	Risk	of	malignancy	index	(RMI)	was	devised	utilizing	ultrasound,	menopausal	status	and	serum	CA	125	with	a	sensitivity	from	71	to	88%	and	specificity	from	97	to	74%	as	reported	by	various	studies	[19].	RMI	is	used	throughout	the	United
Kingdom.	Advancements	in	proteomics	led	to	identification	of	seven	biomarkers	that	distinguished	benign	from	malignant	pelvic	masses	[19].	“Risk	of	Ovarian	Cancer	algorithm”	(ROCA)	was	developed	few	years	later	[20].	This	algorithm	compared	the	CA	125	profile	of	cases	to	that	of	Healthy	Control	and	calculated	the	risk	of	developing	cancer.
Accordingly,	in	ROCA	mathematical	model	included	CA	125	changes	over	time	and	the	woman’s	age.	Successive	studies	were	conducted	to	investigate	the	performance	of	ROCA	and	the	reported	specificity	was	99.8%	and	the	positive	predictive	value	was	between	35.1	and	37.5%.	Food	and	Drug	Administration	(FDA)	approval	has	been	obtained	for
the	OVA1	panel	that	includes	CA	125	and	Apolipoprotein	A1,	Transthyretin,	Transferrin	and	β2-microglobulin.	OVA1	provided	96%	sensitivity	at	28%	specificity	in	post-menopausal	women	and	85%	sensitivity	at	40%	specificity	for	pre-menopausal	women.	The	OVA1	multivariate	index	involved	imaging	and	menopausal	status	in	addition	to	levels	of
these	five	biomarkers.	The	diagnostic	efficacy	was	investigated	in	a	study	in	which	53%	of	participants	were	enrolled	by	non-gynecologic	oncologists.	At	surgery	there	were	363	benign	tumors	and	161	malignancies	of	which	151	were	ovarian	cancers.	The	OVA1	detected	76%	of	the	malignancies	that	had	been	missed	by	CA	125.	The	OVA1	algorithm
exhibited	greater	sensitivity,	lower	specificity	than	physician	assessment.	Addition	of	the	OVA1	panel	improved	the	sensitivity	from	78	to	98%,	but	decreased	specificity	from	75	to	26%.	Moore	et	al.	[20]	found	highest	area	under	a	Receiver	Operator	Characteristic	curve	(91.4%)	with	a	combination	of	CA	125	and	HE4.	Using	data	from	this	pilot	trial,a
risk	of	malignancy	algorithm	(ROMA)	was	developed	by	Skates	and	Moore,	incorporating	CA	125,	HE4	and	menopausal	status,	imaging	data	were	not	included	[21]	premenopausal	and	for	postmenopausal	women	with	pelvic	masses	had	separate	logistical	formulas,	assigning	them	to	high	and	low	risk	groups.	Overall,	the	ROMA	algorithm	yielded	93%
sensitivity	at	75%	specificity	with	a	negative	predictive	value	of	93–94%.	ROMA	was	compared	to	the	RMI	and	was	found	superior	with	76%	sensitivity	obtained	at	75%	specificity	in	premenopausal	patients	[21].	ROMA	achieved	94%	sensitivity	and	the	RMI	85%	at	75%	specificity.	This	was	particularly	evident	in	stage	I	and	II	cancers,	where	ROMA
detected	85%	and	RMI	65%	(P 


